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ABSTRACT 



PROBLEM TO BE SOLVED: To evaluate a test for improving reliability at a 
developing time while removing an effect of a genuine defect bit by 
providing a read-out test mode selectively charging a bit line of a coltoirai 
to be read out based on the data latched with a sense latch circuit, 
reading out the cell data of a memory cell and detecting bit line 
potential . 

SOLUTION: A sense amplifier consists of transistor M1-M7 and the latch 
circuit LT, and charges only the bit line connected to the cell to be read 
out among a bit line group according to the latch data of the latch circuit 
LT at the time of read-out at a read-out test time. In such a case, the 
latch data are written in beforehand by the data different according to the 
column to be read out/not to be read out. Thus, by making the column that 
the genuine defect bit exists the column not to be read out, the read-out 
test is executed in the state removing the genuine defect bit. 
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Vss 



ffiU. S^^ffiL/T^:?^ MrlSUT, 8fr£S*fe>X • -^^y^ti! 
T ^ 5^ b ;^ -7^ - 3^ J c S o% i T STe ^ ffl U ;?^c t/ ^ :^ ^ A o 

ffi $ nfc-t ^Ut"- S:«l*n ^ d6<D-fe > X 7 > y <h 

fifrffa e -y h ^*®fi:ir > x y - k izm^ih^ ntc^- 9 * 

^ i 1 1 ^ — ^ / X A ^ n '& 7^ — * ^ *y ^ -5 
fi6co^^y^lElSS<!:. 

fitjSB ^ ^y ^0iB<7)fflffi«^— 3* CD J'-Y(T>o ^(DM 1 <^ 

V h^m{i-t:>xy-FtwSS2$nrct'*y h^msii> 

S9g2 ^ ^y ^lHlgSa)S53BS 1 0) / - K <!ig^tfi y - K <i: <7)Rg 

HSgB^^y^[Hl5S<7)^2C7)y-- K<i:*^f^t-^t:^y h^Ufi 
■ir>xy- K^(DPpT{cS^gJSn/c-tr>XT>:/^-5^G 
ii^ h^>vx.5^<h. 

g&Sa^*y^[Hl8SO^-y5^x— ^^JCckoT^tlST^tf *y h 

^(D^m^ss<&x-< ^y^>i^r^fc«?)tc»A$nfcx-f 

•y5"lHl!Si:^S«SL.> 

S^^taUT^X htCfSUT. «55a-fe>X7>:?^x-5^eii 
ffl h^>>?x^^:t:74:^Si{cUAc^S. f-^y-j^m^ 
Xvy^l.tivy'^^-^\zm^^^X^t^^\^ti\^^tiy 
ACDbi^y h^$:MJiWtC^mr^<t^{::fi'J2a'^B8?SMffi h 



;u^«feicfHv h u i7 x4«?cias$nT;a:-g> >c ^ u -tii/T 
7^- 3^ ^s^ait* ^ fcfi&o-t > X T > :^<h ^ affl b . 

gt£a-t:>XT>:7'{i, 

BUSatf-y h^vo:ffi-fe>xy- K{cg;?^m$n;^x-:$^fe 

i^O^^y^lHl^i:. 

mfsa^ ^y ^m^(Dmmm^-^(o y - kcd ^ -^(^^g i (d 

y - H ^ffi y - K ^ CO pa $ n, b ;5iSgfjSB b 
*y h^'^^-fe>xy-KtCl^^$nfeb*y hj^'iS{S-fc:> 

x^ hyyi^:^^ 

20 Strta^ ty^CElSScOHtf&a^ 1 (Dy — Hi:Sifey--H iicopj] 
Tmftab^y h^'a^ffi-fe>Xffl hy>-J7.^\Zim\\zmJl 

y-htcm^^PpiBiifn$n^m^-{Cc^f9:t>tsc^ 
{c$rii»$n-f>"fe>x^-r ^ >^*Sffl h^>>?x^<h. 

MSB^*y^[HlSSom2(;Dy- K<i:*tlS-r^b*y h^'S^fi 
ir > X y - K i: CDP«1 Ji^lgS $ n^^-t: > X 7 > y^^- ^ 

h^>>-'X:$'t<&a-{iL, 
^^iiibT^-X h{C^.L.T. ^66^'y^lElSST^^y^bfc 
^*y^5^— 3^JcS-:?V^TS5<^ffiUfcl.i*^Aa)b*y hlS 
^M5^6gtc^^fflPuTyu^-\'-iy^bfcS, H5Sair>xr 

30 >':f^—^^mm hy>-J7.^^^y^m.\z\^tz^^y 

fcJ:0-t:>Xibf^^ffaS!^aib7^X h^-K€:^r^ 
85ga'7-K^<hb^y h^CD&5sMg5(C**fSbT^^'J-fe 

;u7!?«isia<i V h u x^yttrEfi^nT/cCS ^ u -tiwr 

-lr;u;&^e>b*y h^®{4ir>xy-H{cre^m$tifcir;i/ 
^M^T ^ fi?> <^ -fe > X 7 > y <h , 

>S^X^<h*fl{3U, 
Hnga-tr>XT>:?'tl. 

h9 §a b y h ^«{iir > X y - H <h y - H «h cD Ful (cJg 
g^^nfcb^y h^mU-lr^y hffl h ^ >>?X5^ 

stjsab^ hU'^^'t>7.j-\^\zWi^\ti'^t\fzf-9$> 

50 ^i,iti5^-5'>'N^X;!i^e>-^A6n^7^— 3^S:^ y^t"'§)fc 
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{witW $ n^-fe >7. 5^ < ^ > h > i^X ^ ^ . 

S^^ffiLxX hiC^UT. MT£S'J-tr^y h^>>^X^ 
«rJ:Ob"'y h^^SG:-lr>xy-K^R?r^^R3Uir^y hU 
fcWi^z HtSE-fe > X T > :7'x 37 ^mm h^>>^X^^:t 
:7«S|{cUfcSS, ^d?)x-5^*^^y^[HlKT^^y5"U 
fe^*y^7'-^Jw*::^liTSS^mL'/SiVi*^AOe^y h 

mim^m^zm^mmy'o^^-i^'r^<ko^zmid^^j 
-tjmm^z^^tkw^^-nst^^iiy hmmii^^^-r 

'5rc^tBU:5S:fci:f9-tr>XSftf^^ff ^M^[±5b7^X h 

Bssfi^-K^chti^y hm(o&-^mmzi^mi.x^'Eo±: 
jitrnw^m-^ h u ^ x« tiisi^ ^nr;^^ u ir jut 

5^- ^siai-r -5 > X T > y eh ^a-ffl u , 

HTgB'fe>X7>yti, 

mm\zy h^m{iir>xy-KtC®2<5^^tB^nfc^-:5^fe 
-5 VHi^— ^ AX ^ e ^— ^ ^ y ^i" ^ 
fi!:><D^^y^[Hlgg(h, 

y-\^tm^y-\'t(Dmizmm^ti. y-htimmii 

y h^'®fi[-fe>xy-KJCi8j^$nfet'*y ha'^^i!:ir> 
Xffl h^>>^Xi5^<h. 

fitf-g^ ^y 5^[HlK<5D&fJgSS 1 CO / - K (hJgtfe y - K <h (7)Pd1 

-ettfgBe^y h^m{a:-fe>xffl h^>v^x;$^{cia^j«cj^S2 

{ca^S^n-^m 1 cO-fe>X5'< ^ >i^ft5£ffl h ^ >i/*X 

fiats ^ y ^iHlSSOOtt&SSI 2 CO/ - H (h^tfey - H <h<DPJ] 
-CtaSBe^y h^'3lfi-fe>Xffl h^>v?Xt$^{CE5lJfCg^ 
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::::i:!;iS$n'i)S3 2C0'ir>x^< H>^^^)53 ^•^>v^x 

iri:2^'y^[i:g§t0^2coy- ^fcf^y S$5l^lt{5: 

iz > X y K t <o fLl t^S^ ^ n;t-fe > X T > tt't'- fi 

h^>i^x^<h^afSb. 

^.^^^_>$7jcffi-3^tiTu;5^aiU;^ct.^:^^A<Of^y 

^ \z HJf ILT yiJ^-v-v^Ufc^, i5iJu2-ii > X T 

n-T'-r >i^**tS§i:U;/:ib:'y Ym>'h(n^L}V^mz^^ 

{cJ;0-tr>xij!if^^fTVi. fit.^Bm2(0-tr>Xi$^<^>i:?' 
h^>>?X5^^ffll^T"l:>X-r^SJ^ti5b^X h 

(g3*si 6 ] mtm. ijbms (ovi-rn>5^ i m^zmm<D 
^mmmmmjz^i^^T. 

iSSe&tf^y h^JC^f/t^UTSattenfcfSI^co^^y^SSS 
J3^a:'y;^-/^^->T'-^^^^y^$ii-. iitftBl^gcco 

gi!u-i7^;gim"r-5®s?tu-^27 7=-x h'E-v^^mWi'r^ 
^mmmmmjz:^^^x. 

m^^m^o)^- K^(oo-^(omM<o^- k)^^j15?l.t 

mM(OP^4tT-X h^ffi^Sitrtlb, mr32^^y5=-[ElSSO^*y 
a^x-^{Cf£:;L:T^<5^aiUjt/£$nfc:ti^y h^tCjS^SJ^ 

30 [§3^^ 8 ] m^m 2 sB^(o#^*^8ais^tgic4DV^ 

Htl8SX-r ^y^[HlSSt^. «1JtBW.i:Hl}8Bt: -y h^^f4't> 

X y - H (oRgTHtrSBmoSMffi h ^ >>^x 3^ (ciS^Jtcif 

A $ nr -5 C eh * <h r ^ #^{*:8Bfg^So 

[03*^9 ] m^m2s^m<D^mmEi&mm^z:^^^ 

Hil8BX-r *y?lHlSSti, ftUffiti^y ha'»Ea-tr>xy — H<h 

sasBp^ ^ u (opp^co e y hm^z^x ^ nrv^ ^ <b 

40 [53*3^ 1 0 ] BiS^m 2 ^/itl 4 SBiS<o¥^§^S3tS^ 

tzm^zm^^y h^m{4-t:>xy- Kfcss^ai^n;^'^^ 

<flngBe'y h^m-fevxy-Ffcr^^tB^n;^^^'-^ 
n, 

50 m\z\:i.:i'>^mizmm^n. msi^y^M^t)^^MRi& 
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wijffiX-f ^y^®§Sf^. PMOS h^>i^X5^7?^^^;^0. 

muiTs^ y^mm^. nmos h^>>?x^;&^e)>so. 
wmm 1 3 1 m^m i 7!;m i 2 (Di.i-rn;&^ 1 m\zi^ 

$:i:-g)C:i:ECj:0t5«^SStS-r^MOS h^>>^X3^;6^ 
^ fcC ^ ^ U "b ^ H <h Si ^ f ^ 

[0 0 0 1 ] 
[0 0 0 2] 

[se^fecos^Ti] EEPROMji. mm^^r^xh^m^ 

^fc. EEPROMCD'4^T?3m?a{b7&^'pTHg;^ci:t>co<hU 
X. NAND-fe;USiOEEPROM7&t«16nTV^^o 
[0 0 0 3] EI US. -}SmiPlfig?^NAND-tr;U^E 

[0 0 04] C(DEEPROM«. 1S»<0N AN DS!;?^ 
#iigi5-r'5a'^5^3-i$^12(h. ±gS;<^ 'JirJUT U-l' 11 

*y^!Hl!8S:3ltR-r-2>*^A7'::i-i/14<i:, 9fJSB;/3^Ay 
-hl5El}gSg$nT^.^§ I /OA-yy'r 18<h, -S^ii^ 
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[0 0 0 5] miS.^'y'rZi'-yim. "f—^O^Trt^ilt^ 

m^m^<kzsy'-^(^\^^ih\^^iz^n^nT}^\y 

[0 0 0 6] ^fc. fiflSH^y h^{|ij?BI©SS13tt. ^-5^ 

^ B L izii{^xmm<omr£^^n^timsim^zmt^'r% 

[0 0 0 7] ^2 (a) mi^O^^'EU'tJVTU-r 
II 0) iN A N D Si ^: U -fe ; — fiiij S: ^ b T i ^ o 

[0 0 0 8] ip-^. mmf-hLmmf-h^m^^^ 

?i-^;KDMO S F E T;5)^ e>7!3:^1SSc<@C0-fe;U h y 

[0 0 0 9] _tgBS'h^>>^X37&S|WI— CD»^x>iI/SSW 
htSfT:^[$]{Ci^lgJWSCiBS$n^c7-K)aWLl -WL 

8 \z\^m-^nx^^. m^h^yi^7s9Q\ (d^'-v\x 

[0 0 10] 8J8B-fc;L'h^>vX5^Ml —1^18 

^^nsitr-ST^-^tci^^u^cr^fii^i^oTVi^o nan 

Si^ "0" 7^-i5^co«fel*iK^ m^jh^^m) <h^®b 
Tl^-So ^^c, "1" y'-^f)^^m^nx^^^±:)i^h^ 
>zyX^(Dmm^iE:^\^^Ziyy h^-tt. "0" 

"0" 5='-5^;&^«l#$nTl^-51r;Uh^>>^:^:5'<^H<a 
^ft:^f^{Ci/>^ h^-ti: "1" x-3^^«i*t*'5>cfc-5tC-r 

[0 0 1 1] 02 (b) NAND-fe;KD-fe;l/h^> 

[0 0 12] 'Alz. :i<D^oU.NAND'\z)lizn'r^'r 

[0 0 13] NAND't)\^lzn't^'f-i$^<om^&^ 

;!/C0lS^^3iB^-r^<i:> b y h^BLtCtiT^-^^ " 0 
50 coi^^ii^ (Bgffl^'>y h^it^iS^) / **1" <^S^ 
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[0 0 14] sfc, jis?-fe;n-^>i^x:^(DE!t3y-h 
SL2 imov, '5ai;i/WfiJ^ 0 V, ^M'J—T.mcs 

[0 0 15] CCO!^^-. MJJh^^vX^'Ql ;&^e>;<^ 
[0 0 16] SEoT, '^^iL^^-^ifi "0" ©BS (f 

Bgfifi75>«iE:SrS]«c^i(jt*'5o ^fc, i^^iit-^^T^-^^ 

"1" COff$ (tf^y h^BLtCVM -^fd^XVzztmWi^ 
^^^-)\^^^XSYV^ >i:a:)Fp1l3VPPi:VM ^;tfr^Vcc 

[0 0 17] NAND-ir;U{c«-r^T'— N 

A N D -tr ;UF^ 0) ^TCD-fe;U h ^ > X 5^ ICJE* L T fSJffSJC 

- ^ ^ ^ ii- -5 56 tCi^^S/^j: #m ^ tlfc m V E 
, iltR^SLl . SL2 \Z\m.^V^yV7.9Qi\ . 40 

^yv7.9\z^^^'znmLf-V(f^^=i'tiW- 

[0 0 18] NAND-fe;nr*t-r^'?— ^^co^^mu 
iltR-fe;i/h^>>^Xi^(oi5iiffliy-- hcco V(DS«P'^ 
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[0 0 19] CK^^i^^^-S. aS^^^U-tr^Ul^HO-r'^CTcT) 
il»^-trJH-^>v^X5^{3 "0" d^^Jt^nxv^^^fc^i 

{Ch^U^^^tK ;^^{Sf5$nxi.^^Pt5C^lSjlt^!§i 

LX^LXl/i-So 

[0 0 2 0] C<7)lHlgS«C^5(.iX, MCttf^y h^BLJw 
J^f^^tlfcNANDS^^^U-t:;^. S/Afib'^yh^B 
L{H$g2$nfc-fe>XT>y, Data Bus(imfffB-k >XT 
>ys/Atcig^;^tait5^-^^AXXfe^o Late 
h , CMout , Load, DCB , BLSHF tiiflSH-fe >XT >:7*S 

/Afc#fc$&$n^$[iffljfa-^^^i^^(isyffli^E/Ex^'5o 

[0 0 2 1 ] dCX, IIi3 0lHlS§fC43tt^?-^^rd^ 

[0 0 2 2] ^-r> S-t'^y h^BL^®aimf4{::3te® 

Ix, *#^<D'7- K^WL i ( i = 1 , 2 , 8 ) 

COitt^CT^^-K^tCi^SJ^nxi/i^lSiCCO 
S^>>^X^Ml — xM8 CO&t"— ^{CfSUX&e^y 
N B L Ti^^^Si ifi $ n ^ S ^ & > X T > y S / A tc 
<tOir>Xi'i$i-r^o 
[0 0 2 3] 1^1 9{^, S3 4'<Oir>X7>ys/A(7) 

ni»^®ombxfie*^j^^bxi^^. 

[0 0 2 4] ^1 9Jc^b>t-tr>X7>y^^. ^ifSgtt 

6ii;umiSxa:mbXir>xr'5;5S;x^D. ^<?^mb 
^(c h ^ >>?Xi$^M 1 }c<i:'g)^®ffi;5^*afwffin'g>c^X% 
■tr >/ u t c tg ^ n X U ^ -5 — A' ^ — > f 3 J; o X J i ftS 

[0 0 2 5] ±X(73-fe;U?J^^'m*4^Sglr^^B#(Cti 

^xa)t'^y h^BLJc:^^nt-tr;umoS^^'D5niA.tj'^:i:. 

N A N D -fe^K;) V— Xfflll— SSC01£^S;5: ^ffl l^^fc^il 
V-X^C S (7)l£tn:fiK»om/±^TJC J: «9 V-X WS^i 

:?5^'^^^<^to. ir;u'aisStiMii>-r 

[0 0 2 6] ^fz.. lG3i?^^iZ^^/S?^tau^fTo;^a6 

qE u ir ;i/<7) ^n-s^n 1^ p^F - i/mfi[xm <D^j^ 

^tiibX-t:>Xl|9i|g'r'5^S;) ^tSfflUfcEEPROM 
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CO 0 2 7] 

[0 0 2 8] ZL(Dil>7sT>ZfS/A}it. 

[0 0 2 9] in*^, m2 0 5C:^-r-fe>XT>y«, fl^Jx. 

\iimi^^mhxm}^vrzJ:v\z. m^mcD^w^^:^ 

^^yxry^s/Ai.z^D^m't^yj^ (±:)i<Dmm 
(Dm^mi^mz^iy hm^^'^vfs^f)^^'^)i^'^^xwcm 

hmBL^zm^t^nx\^^^mwi<D^^'j±)if)^^^n 

— K^W'T'&NANDSEE P ROMlC:fett^&e^y h 
[0 0 3 0] C(7)-k>XT>y^ti. El 1 9 {c:^urc-t:> 
PMOS h^>s^Xi5^Mi (hti^y h^m{i-fe>xy-K 
^ M 7 ^ f¥ A L. rz.^^mu ^ o 

[0 0 3 1 ] Hl^», H2 0{C:^-r-fe>X7>yt^. t'u/ 

m m {c ^m-r ^ a6 co^gmsftiSffl p ^ ;^ h ^ > 
x:$^Mit. HijSBh^'y h^BLtcia^jsc^A^n. 

htcSllSimmLSHF Tij^^^A^tl'Sf^y hjSi7^>:^^<D 
vX^M 1 <i:N^-V^^;H-^>vX:$'M5 ch CO PJ] 

N^-t'*;Uh^>':^X5^M2i:. giJgB^ ^y ^IhISSL T<D 
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Mos :>^>>?x^M3jrLfc^i:i»SS$ti. y-hiZK?: 

hr^m{fi:-t:>xy- FN 3 iim2^^y'^mmLT<Dmm 
H0O^t><7)^2<D^u/^/— HN2 (he?) 

i.mtmmmiyLX&^mmm'^'iozdiz^Dy- hmm^ 
n , {-jfi sa ^ ^ u -fe <^ ffi u ff? 51 ::t ^ ^ss {c ^ 

n^ir>XT>^U-tr^y hffl^cfcO^-fe>X7>-7^7^-5^ 
L T (D'r- 9 tCct o T HfJ2E h^S®&ir > X y - H N 

3 {zMT^^mm^^y.-^ V ^leifs-r^x-f *y ^^iussm 
7<h^s«i-r^o 

[0 0 3 2] Hll3fiX-i'^y5^[Elg§M7(D-^j5^. tftgB^ga; 

{i-ir>xy-KN3<hoPo^(rif A$n, h^^ma^ 

'y^[BlSSLT(7)^2<D^'y^y- KN 2 (Uir^yhttffi 

-H) fc:gEI^$nAcP5'i'^-;Uh^>>^Xi$^;&>e;S:J5, 
||2cr)^^y^y — FN 2<05^— ^$^{30:0X^^4^21^^ 
V^Jljll0r4^egtC>^ci:^o EH-^, hIiSB^ ^y ^IhISSL Tco U -fe 
^y h^Sl^tCti^>t^S|{C$fliiai$n> HtfB^^y^lHlSSL 

[0 0 3 3] ;^cj:^. t5SB^'^t^MfflOP^-\'^>'l^ F ^ > 
30 s^x^'M 1 iaSBU-tr^y FlelSStCct^ft^^P^lcoSIT 
mJCfltfSBb'^y FiaBL^^ffi-r^ctotcSiJffll^n^o ^ 

[0 0 3 41 gtSH^^y^lHlgSLTli, mi<DCMOS< 
>A-:$^lHlSS I V 1 4Dctt/^m 2<DCMO S-r >A'-37lHl 
K I V 2 (Dm^<r>Xti y - F <hai:tF y - F 
n;^ (jSeM^Jg^S^^nfc) :7 u ^y ':^:7 D ^y :/[pigg (^^y 

[0 0 3 5] ;iCO*i'&, ^ 1 (DCMOS-r >A--^IeISS 
40 I V i<7)A;^;y-F (mi(^)^*y^y-FN 1) Jd:, ^ 
S0Ste$!liSIffi<^NMOS F^>vXi$^M4JCSjggSnT 
?i$OReA:^y-F-rfe^o ^^c, ^2(7)CMO 
S-r >/t— ^[HlgSl V2COA;'7y— F (m2CD^*y^y 
-FN 2) tiHijSB-tr>XT>7'U"tr*y hfflcONMOS h 
^ > >?X iS' M 6 \zmt^ S n ^ <k <h t> Hat57^- 3^ /n' X Da 
ta Bus7:>^tg;gS$nT43 0. Uir^y F/- FT&^o 
[0 0 3 6] :k\z. m2 Q(D^y7sT>':f(om'^<r>m.^ 

[0 0 3 7] EEPROMCDil^C?)Sc<55fmbPt}Cti. 0 
50 2 UC^rJ:5«C, *-r. F^>>^X5^M2$rm5£8araj 
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gjBSlcell-etf'y hJ^BL^Sim^ii:. m^mmWzh 
^ > V X 5^ M 4 ^Hfr^ffl :t > $ it ^ o 
[0 0 3 8] c:co*8^, fci^y h^BLl::NANDir;i/:?5^ 

;0>'Dl!n>5(7)Tt:^y hami57&^'®Tb, h^>i^*X^M3 
tOOSQliSJC. If !y h«aBLtCNAND-fe;U;!i^^ 

"H" },Zfs.^o Vt^X. "0" 5^-:$^^ir>Xb;^c:iSm 
[0 0 4 0] EEPROMc7)7g*B#tC{S, -fe>XT>y 

y-HNUi "H" , y-HN2ti "L" <h7^^o m 
^^^±x^^o:>x\ nmm^izA^rz!5b(Dm^^mv 

[0 0 4 1 ] EEPROM(7DSI^a.^P#tC{^. S^iJi^ 

xim^ji^^o^y'-^^xtt-r^z.LizjiD. "f—^n 

XData Bus;5^'B^*y5^lHlSSLT<:oy-h'N 2tC5^-iS';&^ 
K-h^n,^. ^>b. "0" 

^) T*ntiy — KN2{c(i "L" . "1" f—^xf} 

[0 0 4 2] h^>i/X^M6:6^*:t>t^MfC$[ISS^n'5 
i:. ±-3By— KN2(D^-^$77&^^h^>>^X^M6^&jii; 
Tti^y hSlBLfceSli^n^o m^ih^m\Z\t.}dv 

[0 0 4 3] dO^, ?^#ii,^/S:<?5:</^-fe;KZ)5temSSS 
<D h ^ > vX 7 {i^ 5^[HlSSL TO) y - K N 2 CO 
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Z.t.\Zf^^o 

CchtCct-^^Wti. tf^y h^'^{5-fe>xy-FN33ei^^ 
[0 0 4 5] -I^^ja^^^U :7T'rS?<^aibSt{3{J:, 

[0 0 4 6] CCO^.. S#ji^fe<^cj:V^-fe;L':fe<l:r;fS# 

iA^nfc-fe;i/tc*t«-r ^5 ^ 5^®^ L T o y - K N 2 

^^^;/^[pjg§LTOy— HN 2ti "L" chJ^-So figo 

T. y—i^N2(o^—^^^(D^^m^'^xnmm^jh^ 

[0 0 4 7] S^2w^;'^<;^j:l.^-fe;i/*3<i: 

r>'S # iz^ ^ nfc -tr ;i/ tc*fit:;"r ^ ^ ^ [Hiss L T T y - 

HN2C0 "H" ]y^)i^\Z^D±'m±i)i^(D^Mf^^o:>hy 
>yx^M7tl:t>^U. f-y h^BL(Cf^msS;0^8Sn;a: 

f£:-r'&^^y^lHlSSLTTtiy-KN2<7) "L" U^MZ 

e-/ hiSBL«::«^®sa*«i?Snjitf;ii:Jc;ia:^o 
[0 0 4 8] o^o. *s#>A^)KgichW^$nTjiin 

[r1 fc ^ n/c?s IS CO y ^ u ii c7) y — X {go --ffl^^** 
iifcs^$nT(.i^i^iiV"-x^csossfe«{aoi?^ 
\tmf\^miizu^. 

[0 0 4 9] ±tSbfcckP(C^^««t^^*y^lHlSSLT 

coy — KN 2(7)^-^{Cf^i;TX-f ^y^^-yr^::<h{c<i; 

ir;U4=5 J:t)f##iat^^T<Z) 2 '0{c^^"rs-ir;KDVccy 

[0 0 5 0] co)^. ^iiy— x^csc7)S*«{fl:a)^ 

^>i^X^coBlffilg)Eco±#, ■t;um«i<g;T{Cct'&ir;l- 

{r, m'^(Dm^tiii^^zit^xm^ni}L<Di^^<DnMf)^u 
\,^^rc^-}^)ym^(D&Tf)m^'bn^<Dx. ^omi^^^ 

50 



3: 
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[0 0 5 1 ] iiroT, 4^^f^u5{l>®C^O!]II^£^{C^:t 

[0 0 5 3] sfoT. f5ie3a^a5|gs-e^-s*0 35>s 

[0 0 5 4] ^fc. t5^Lfct^*^i(Dmi>l!^nS!L;?^ 

\z^^m^^\^:^^^^m\.t:.'^mw^m.mm.\z^\^^x 

RlB5JciSSi$n^ffi^;^7-^A<?)ir;i/<7)&y-X^;5>^ 

mmm,\z^'ox^mv'-7.mi)m^±.ti^^(Dx. &^tj 

^ A OMS? ^ nfc 1 <B<7)ir cfc -5 V - X ^ 

^ifii: <^ # S ^-fe ;i/ 0) laM® IE {C R «-r ^ifj flfi CD 

^ A oD-tr ;kd fiiimcft J: -5 y - X ^ ^ 

[0 0 5 5] ^btc. S£^<D#lg{^3£©.^StC43liT 

vtz^s mv'^o 2^(Dmmmr£mi^!^iz^n^mfA\:f 

mmj£\zMT^\iy h^y:f^^K>rz\^^m'^^z\t. 2^ 
(Dmmiiy h'^yzf^mi^i.xify h-^yzfa^mi^^m 
umm'r^*2-mi)^$>o. :i<omm\tmmzx^^^<r>x 

[0 0 5 6] ±s^i.rz^^izUM<D^mm^m.mmM. 
mmmz^if^mm^\^±<Dtiibo:>v'7. hxtam&±(D 

h^^^rz^'^m-^izm^'^s^m^'^^x^u^^^k 

[0 0 5 7 ] :^mm\t±umm!^^m^-t^<f^^nrz 
h<Dx. mmmz:^if'f^mm^{^±o)ftsb<D^7shxQ 

at'^y h<Dsew^')y>y>i^-^t^^nix'^m^\^ 
tz'ry^hti^'^m^zfxo. ^fz. miR'^nrzim(0't)V(D 
nmmm{z^^'j-7.mm&0i^^^zmmr^mmmj± 
(DmmM(Dm]^^m<Dtt ^ i^(D±)]^(DnMn&i\z^^'j 
-xmm&<o}^tf)^±cfi^^iKmxm^x^. ^^\z 

^u^(o^mhm^izim.Lt^^^mi^mmmm^tiim 



[0 0 5 8] 

y hmt. iriMc^-K^itf^y b'^cD&'iSc^miztmi. 
^ru-fe;i/Tu< mn^\z^y hmzm^^i^xm^-f^ 

10 -::>, ^mt^':^^m'^nrz'f—i$^^^y'^'^^tz^<^'\z> 
fi5e2ir>X • ^y^mmx^y^l.rzJ''-i$^lzm'::^^^X 

m^th\.tz\r^tt^A(D\iy hm^mm.mz^mi.x 

[0 0 5 9] m2CO^BJCD^^^^^ffltg'a^tl> 

Sifiv h U ^X4:^{CEe$nT?^^^^U-t;UTl/-r 
^U"fe;U75^e>#tf^;; h^(7)bf^y h^^^i-t >X /- 

fd^tts $n;^-tr;UT'--5^ >x T >y 

;^c^®sftSgffl h^>>^X^<h. mIb^Bh:>>r h^m{i±:>xy 
— Hfcrd^m^tlfcx — ^^^t^{l^-:57>'N'X^^^-%-^ 

y^mm(Dmmmu—n(Dy-\^(oo'^(Df^i(D/-\^ 

tm^y'-\^h(omizmMi^ti. ^'-h^mi^\zy hm 

30 ®^-fe>xy— K«cS^J^$n;tt:^;/ h^'^{4-tr>Xffl h 

3^ tc it {c ^ n. y h R^T p«i wm ^n^m ^- 

«CJ:0:^>«^tcStJ?39$n^-tr>X37<^>i^»^«ffl h 
^>>?X5^<h. S1jgB^>>^[Hlg§<7>®2coy-H<h*flS:r 
-5 h: h ^'Efiir > X 7 - K ch CDILT fcS^ $ tifcir > X 

■< y^y^-r^rzisbizt^x-^nrzx^ y'^\^^h^R-B 

40 •g!^aib7='X h^C^UT. HiJgB-fe>XT>y7'-5^ 
KiUffl h^>i?Xi^*:^:7tJiSM{CbAc*^. ^*^*y^ 

^ -y 5^ b ^ -y ^-r — t^S-r^^^T^^m L 
;^^A(7)h'^y ^ l^lfltruB^fiSaS 

^ h^>>?X5';Bcfct/X< ^y-^SSSSrSJPb, t:*y 
«C^1E^ai^*{iSLfc«fiiTtf*y hjS(D^m®SS<>:ir;HS 

m\z^^mmmm<D±^m^^x^^^}zy bmmiiL^^ 

[0 0 6 0] m3CO^HJ<7)^aS#:-B®S£Kf^. 
50 ^*a^<^7-K^^ct^'^?SS<Z)f^y h^t, fiiJpB'7 
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-fe ^ ^ j^ar ^ ;^ fie> -fe > X T > y <h ^ L . 

E?^ttl $ tlfcT^- 5^ § tt-X" 5^ AT. 6 -^K- e> n -5 

^(DmmK^—i^(Dy-\^o)ot>(Dm i coy- naijgiffi 

X^<h. MiI2^^y5"tHlKc?)fl8H^lcDy--KchSffiy-- 
Ficorp^THfJgHbi^y h^mffi-tr>Xffi h^>>?X5^tCia 

X^ch. mf3B^^y^lHlgS(^m2coy-H^?*fS-r'5e^y 

h ^mfir -fe > X y - K <D Pel tcj^ss ^ nfc-k > X y > 

T^-^teiH^ h^>>^X^i*fl:<SL., S!^ffib5"Xh 

WI^T^U^^-v^bfc^. fl9tBir>XT>:?^5'-^^iJI 
ffi h^>vX:5^^:r:7«^{cb^^^:7n— >^t^ 

h^'S&Sr«iaif SSg^tBb:^^fC«i:0-fe>Xift 
f^^Srff ^SJ^ffib^X h^- KS:WT^il^:^^Np^a^:"r 
[0 0 6 11 ^4cD^BJcD¥^ii*^3B®.ii^ti. SVitCx 

ftfi V h U ^7 X tcEM $ tiT ;^ci: -5 ;^ ^ »J ir ;u T U-f 

^u-fe;i';6^ee^y h^m&-tr>xy- Kic^^m^nrc 

<?:^*<lb, WIB-t:>XT>yt^. mrlBtf^y h^mfiir 
>xy-Kchlg«6y-H<h<Drp1tC}g,^$n^ct:'y hSI'^ 
fi[Uir*y hffl h^>>?Xi5'<!i, SJrieb^'y h«|f8fil:ir>X 

y- Y\zm^^^ntz.=f'-^^^^^\t.'f'-^n7.t^y^^- 

^ -y ^{Hl8ScDffltt«i;i^j:— *t <^ y - K ^ <D|| 1 cTD y - 

Ktjgflsy-h'^cDPBTJc^^^n, y-hf)^m^\zy h 

^^^-ir>xy- KtcSieS^nfch'-y ham{5:-tr>Xffi 
h^>vX:$^(i:> B5IB^^y^[iI3SOHljKmicoy-F<h 
Si&y-K<horaTH98etf*y hja®fi:-fe>Xffl h^>>? 

h^>vX^<h. S&8H^*y^lHlgS(Om2<7)y-K<hi*JS:v 

■r -5 b' ^y h ^mfi-t yxy-i^tcDmizmf^-^nrziiiy 
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5^[5T§S<D^^y^v^-5^lCi:oT*t.1^'r'5b:*y MS<Q^'4i 

SS^ffibT^X htcESLT. raSBU-t-y h^>i^ 
X ^ {Ccl: D e ^y hS'ai{4-b: >X y - K ^R)^^^Pu^ U -t ^y 
hL'fcS{ce3£Hiz:>XT>:^^-:^lK^ffl h^>>?X37 

5^ L fc ^ ^y ^5^- ^ fcScTl^TS^^aa b V^:^ ^ A (7) t: 
*y h^^MSi65}::m^^ra3^U^l''-i^-r^J:ptCt3ga 

h(ry^)vmM\z^^WLWmv^^'^^^v 

[0 0 6 2] 'm't><jym^(^^^nm^^'mmx. m\.^\,z^ 

ic{@ h u ^ X 4* {ciBH $ nx/cC ^ ^ ^ U -tr ;UT 1/ 
20 Jj -fe e t: ^y h^«&-tr >X y - H icrc^^tii $ txfz 

ir ^ t" 86 0) -fe > X T > y <h ^ R ca b . 

BfrtB'tr>XT>7'(i. SJtBb^y h^'ffi&-fe>xy-H{c 

y^—^^^y'^'T^rz^co^^y^'m^t. taiB^^y^im 

y-H<hcora{c}^gs$n. y-hf)mm}^yhmm&±: 
>x y - K fc^gg^ ti/^c e ^y h^m^a-fe >xffl h ^ > v 
x^'^. H5aa^^y5^ifiissa)mriBmi(oy-K(h^itey- 

^>i/X^i:> HatB^^y^[HlgSa)ttjSBm2C0y-H<h^ 
SBy"-Hch<DPBTetaHBt:v h^«{ifc-fe>Xffi h^>>^X 

i5^(ris^ijcs^$n. ^-h^zm^mmmm^n^m^ 

\,Z^ D :^>t^®Jl©J®^n^m2 CD-t >X^^ ^ 
^mh^>i^7.^t. t5tB^«y^[HlSS<7)m2a)y-Kt 

^ns-r-se^y h^mfa:'t3>xy-H<h(Z)Ppi{css^$n;/^ 
■fe>xT>y7'-^te3^ffl h^>>^x^^<h^*«Sb, m 

-5^mb5=-X h{C^.bT. ^sej^^y^tHlSS-r^^y^b;^^ 
40 3^(c:S:::?(^iT®c^Uibfc:V^;^^A<7)e*y hB^ 

aj?Mtcm5ewrayu^^-s^bfc«. ft«tB-fe>xT> 

T/T^-^^iUffi h^>>?X5'^:t:74^§g{Cbfc:^^:7D 

ffiffifiSTSt^^b'^y hg|*^<a^e^»lT^SJ^aib*iCJC 
cfc?)-tr>Xiftf^^f=fVi> Mffi^2(7)-tr>X5'-f a>^^ 
^ffl S^>>^X^*ffi(.^T-fe>X-r'5St^ffib7^X 

- K ^ ^ c <h ^it#ii ^-r 

[0 0 6 3] 

50 m(omm^mm\zmm-r^o 
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[0 0 6 4] A 4^1. y^mm(D^^»::mm7i(^mi^ 

[0 0 6 5] 'm4lZ7jkT't>7sT>':flt. m^itmiJb 

nsSU:&sea)3?^ffiU:&is:^wr§N ANDME e p r 

[0 0 6 6] f3,^. CODNANDSiEEPROMt^. fi£ 

m(Dmmx^i&^rz<koiz-m^(D}zy h^BLJcsiss^n 

[0 0 6 7] ^4<D-t>X7>y«. gl2 0^#H^.LT 20 
[0 0 6 8] En^. M 1 h^^m$i]S9f§--^*CMout 

[0 0 6 9] }As\tm-s.\iy hmBi.\zm.mzwx^ 

[0 0 7 0] LTtt9tf3HP^^:^;Uh^>':^X^Ml <h 
Xy-\^N3\zm^lh^nrz?f^=E^Jiz)Uy'-^^5^y^ 30 
[0 0 7 1 ] y[2ltmim\iy h^m{4-fe>X/- KN 3 

[0 0 7 2] M3tiB^82^^y5'(ElS§LT(Dffiffi6^;^cJ:-« 

^cr)pa(c»iBj$n, y-h75^Htf3He^y hsamffi-ir>xy 
- KN 3 {zt^m^ntziiy hmmi^L±>7sm(DNMos 

[0 0 7 3] M4\tmi^y^m^l^T<Df^l<0^y9' 

x^M3{cE^j(w^g2$n. y- h{cm^^rpis]j!jn^n 

NMOS h^>vXi57T$>^o 
[0 0 7 4] MStiHtJtae^y h^iBfiir>xy-KN 3 
chfiTjSH ^ y L T O^ffltt W)'^-**^^ / - H <^> ^ 
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[0 0 7 5] M7{iHll£2^ y^[Hl^LT<D5^-^^5CJ;o 

^x< ^y^^iii-r-sx-r *y^iEi§STSJ:). stiffi^^y^s 

[0 0 7 6] :L<D7s^ v'^m^^l (D—m^^. iiTr2Sj£'«E 
gSfflC[)P5^^^;Uh^>v^Xi$^Ml <h«rr3Ht:*;/ h^HfS 
■t:>X/— FN 3 t(DmzWX^n. Vi^m^yy 
5^I5JgSLT<D^2(D^:y^y-KN2 ( U ir ht^SlT' 

"L'' /^mK^^ntz^mx "h" i^^Mzn.^/- 

H) JCg^iJ^n. m2a)^^>^y-FN2a)7^-^{CJ; 
[0 0 7 7] fcC^, S33SSffi«tiljSffl<^P^^^;Ub^> 

i^^x^Mui, nm')±.vh^mz^^tknmm 
^fz. hmBL<D^'mmm^nmn&:vcci,zwi 

[0 0 7 8] Hff32^-y5"lHlgSLT^i. micOCMOS^ 
>yt-i$'lHlgS I V 1 43cfct;^^2<7)CMOS-r >A— ^0 
K I V 2 <Dm^<DKti y - H iffi^ / - Kt&^'ScMI^S^^ 

^©K) t)^^f3i^o ±82^1 (7) CMOS -r >/N^- 3^ [Hiss 

IVl(DA:^?y-K (^Ico^^y^y-HN 1) ir 

^2<7)CMOS^>A-i$^tElgSl V2<OA:fjy-h* 
2<^^^^y-KN2) tiHtlSB'fe>XT>'/U-t:^ hffl 
CDNMOS h^>>^X^M6{Cj^)g2$n^ti:t>iCHSSB 

[0 0 7 9] <^l^-SSetJ>^miS«*J<7)NANDSE 
E PROM{C*5l.iT(l, 

(1) m'^(D^^ihi.m\z\^. m2i^^mvxmmi^ 
rzmi¥tmmiz±>7.7>:f^u-\zy hi^rzm^zm^m 

[0 0 8 0] (2) t3®ttgai^C5cord^ffib«CiSUTS2 
^Hib-T^X h:3^> H^SttTS^^mUT-X 1-^:- Ktc 
Aofc^fcrd^mU^jf^^fr^P^ (S^^ffiUT^X h^) 
{c^tt'5-fe>XT>yco$iJ1Si:^?S^cfcD^i»jf^7j)^ -fe>x 

m^^zsmi¥^iit-<xmy^^o a-^mzit.. nmosk 



t ! - 1 S T 8 0 0 



[0 0 8 1] in'^> ^l^M^J5C^(.^Tfl, 

[0 0 8 2] ±SHUfc-t>XT>y(?5^^y5=*7'-^«. 

^xiji^. m^u}^ft<t3i^^ti'^ix{zM^-'r^ii>7sT 

>:/Erti. y-KN27!?^' "H" (h^>v?Xi$^M 
[0 0 8 3] ms (a) . (b) Ji. m4(D±:>7sT> 

[0 0 8 4) hB#tC:fe^t'5iftf^^S. 02 1 

^^m\.xw\m\^rz.mnm.^^\^^o:>m^iiVc.^x. v 

[0 0 8 5] H9tBUfecfc3«C-fe>XT>y(C5'- 
-r, h^>vX^M2^0T^^P^^:+>^ii:. I^lPftCh^ 

[0 0 8 6] cntCctO. 'fe:>XT>y©^*y5=-5r— 

-So O^O. EI5 (b) tC^-rJ:3{c:y-HN2;!>^* 
"L" \^^)V\zU^^o\Z'T-9f)^Xil^nrz.'\l>7.T 

>-:f<r>^h^>-J7s^M7f}^:t>^mzf^^ffi. ms 

(a) (Ci^-Tcfc^fiiy— HN2 7i>^* "H" ]y^)UZt^^^ 
o\Zy'-^f}^Kti'^ntz'\l>7.y>zf(Dh'y>i^7s^M 

7\^z^y^m\zft^, 

[0 0 8 7] SfoT. dcT)^, mat2^>ffl h^>>^X5^M 

^U7\z\km^nx\^^^\i-jhu hmM(oo'^x 
m^^\^tz\*^'^)v\zmm^nx\i^^\dvvu(o^) srs 

[0 0 8 8] ;i<Dci:p«cS!^mu>^v>ir;i/tcSi2$nT 
<0l^M«S{::«J:oTti;'5-t!:;U®»S I cellTti^;/ VUB 
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[0 0 8 9] Ctlir^eeLT. Sd<5^m < ^ AIC 

y-FNl?^;^^ "L" y-HN2*^ "H" U'^^JU 

[0 0 9 0] se^T. ir>X7>:/{cS!.^a3bfcT^-:$^ 

[0 09 1] caDS!^aiU5"x h^cc^tett^l&f^ 

^y h^-tr>xy — FN 3€:&m$-lt^c:<hS:*iSLTfe 

«^s§7!>^h^>>^x5'M7-eig»f^nTi^n^s. ;icDif^;/ 

fzV. e^y F^'tr>xy-FN3;6^'bb'^;/ h^^CD&« 

>xy- FN 3<0U'fe^y F^ff ^::^3!)^M^H.^o 

[0 0 9 2] ^mj6fi0JJtC:fel.^Tfi, ^i6y<V— F^ 
X hf^^xmmVX\^^^M'\t(D^^\zy b^^^tE-r^ti 

^A^m^thvrz<r^i^^ti^i^t'r^z,h\z^K). Ktt 

tt^TS^^mU5=-X F«:IISS-e^^c:i:fc;a:^« 

[0 0 9 3] ^/c. ^fi6^-r V-F^X F^ifTW^b 
Tt.i^B14<^^fi:t:^y F^^^'^ffiT-S^^A^^^^ffiU^ 

at'^v F^^'?¥aE'r'5;^^A^7T::g;^^Atcg&Lfe^<D 
^^Sp°p</)J:3?^«SgT05='X Ft>^tgch^j:^o 
[0 0 9 4] ^fz. l:^^A^Si^?*^<i:L. ffic^*^ 
AS:S^^fcBUfe<«j:(.i*^Ai:-r ^ffi^ttlUT^X F^^ 

mTn\i. m^^tirzi3^A<Dim(D^)V(Dmmmmz 
^^v-7.mmiiL<Dm^if)^mm±)]^(Dwmmf±\z:sL\i't 

mmiiL(Di^^^m^vfzV^mx<Dm\^) f)^'^m^zu^o 

in?). ||l^JS«HJ(7)NAND^EEPROMtCj;n 
tf, SJgEUfcJ:3?Jj:S!^mL.7"X F«eg^«-r^OT, 
ia5g^Jc^frt^fili<4r^-tcofca6co-7^x FTt^awxco 
J?-(Otttg^ffl^t-^JS^tcKfitcD^^b'^y F<O^S€:^ 

^LxjEm^znmx^^<^oi,zr^D. oy>y>>^- 
(K&^m) m<Dy^7.hh'^m\ztj:K>. miR^tirzti^ 
ix(D 1 m<D±:)i<Dmmm,mz^^'j—7smn&(oi^^f)^ 
mm'^j\^<DmmmE,\zR\,i'r^m<Dmmf)^'^mizf3i^o 
[0 0 9 5] <m 2 ^mm>m 2 mmm<ou AN DME 

)\^(D±x<D±,ji^<D&rp— i^mz^n^enmi^iio 
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[0 0 9 6] ED-^. m2^ffi0ij{C^V^Tti. rd«^aib5^ 

-fe>xT>-:^^J(r "1" ^-^.1: "0" 'f-^tf)^':^:s. 

[0 0 9 8] <^3^;^^J>m3^»J(7)NAND^E 
EPROMfC:fc(/^Tti. 7 tC^-Tcfc 3 tC. NANDir 20 
)\^(Dot><DmM(Dim<D±.)]/(r>'7'-\^B^Z. fiM<DU^ 

\^m\<z\t'iz))^^^>^m\zWL^ir^rcsb(Dmm 
(0ijA«4. 5v) ^wm'r^mmr'7.h'E-\^^m'r 

:35fe;fe<:J:r)^!(if^>j^^*m 1 Mmmf^zmcxnt^ti^i^^mu 

[0 0 9 9] m^. ^3mm,m\z^^^x\t. ±:)i<Dmm 
mfio^^^^mi^-r^m-^iz. ^r. ±x<Dti'yi>.^wt 30 

"L" , y-HN "H" \ZtS.^^o\ZXti'f-9 
^iS^U, ^7^c^ri:^fc^:Bi^l5^Xh^-Kco[^]gSiy; 
SiTttS<^MS^ff cD-fe^'Vtcii-r^Bi^MT^X h®mvwL 

y vWi^'TT.^-x^^-^^t:. mmf\z^\^^x±.um 

[0 10 0] :k\Z. ^M(^Mmf(^'^)\^^Zl^^^^m'r 

.i^tc^^uTsi^aiUT^x h^-HJcA^o c<D^,, a 

{CA^bTi^-Sti^y hv^7:/x-37^A;b5^-^5'{cf!Jffl 
V A^SE^ta b/c: < /'d:!/^* ^ A (h Lfc«Eg 
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TeDSLff 5 ±££5a4S'7^x hvii;i£VWL 

[0 10 1] Sl-^, ^3^MM5C*51^t:^. -t:;i/(75iaffi 

f ^ :^ ^ A ^ Sd ffl b < V ^ :^ ^ A ch -r ^ ^ (5: ( C ct 

^ ^ s icaj5£-r - ^ 5^^^ pjflg J- ^ o 

[0 1 0 2] S£-:>T, Se^Ocfc^lcr^fiS'^Sffi^J^SSJ^.-S 
tC^fett-^ "1" a^ffiUc^mfBt'^y hSc^^»bfc^{3 

i^D^^ 2-D(DmmM^m'^^.\z^\i't^m'^^y 

t: h V V y ^ asm bT^D < Tc^CD^'E U /^t i: CD/\- F 

f\^^<xmtSo 

[0 10 3] ^3^]^C^j{C43l'^T. 'tr;K^l^M 

mj^co^^^mi^-t^m. BiM^^X h®mvwLJtJ9?3 

m^z^n<^on^^r^mnj£^^'r^-^ji^<D^y hv^yy 

>XT>yco^t: y F^-fe>xy-FN3^ii>X-r^ 
z.txmzy—\^u 2^^ "H" . FN l;!?^* "L'* tc 

rc\zKtiy'-^'^?<t!'r^:i^^<^ ■tr>XT>7^co^ 
^y^T^— 37^^<;)^*fiJfflbTafcaiJ«bfcSifii5='X F 

^c<fcJ:V^:^^A^bfc«cS|-e. tf^y Fv^y/^rSt^-T^ 

[0 10 4] 8 :^^m<o^mm^mmm,<D^2<D 

Hi^Ofl^SlfC^^N AND^E E P ROM{riSffl;^n^ 
'fe>XT>:?^CO— fW^^bTVi^o 
[0 1 0 5] 08f::^*r-ir>xT>>^ti> 

ib^y F^BL^^®bAc^{Cb'^y F^BLCO^'ffl^l? 
itb^ctfeil (t'^y F^BL€:'7n-7=--<>^{::b;^ciK 

m) -e-fe;u«ii!ta)j»mtc<j;0**^tr*y F^®fi:-fe>x 
y-KcDm^^-fe>XT>-/fcJ:D^fll-r^. ^^^^^ 
:7 u - ^ > X > y ^^£(7)0^^ tli b ^«-r -g) N A N D 
mE E P ROMiC^tt^&h: ^y F^B L (CMlSbTS:lt 

[0 10 6] ;i(DNANDSEEPROM^i, 
*0SttH^Tai^/tci:^JC®|gCCOfc''y F^BLtClglgS^n 

^tc^^mbT^ffl'r^^-vrc^aib:^^^^-r^s 
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— ffiwo) e *y h iS®<a:-tr > X y - K N 3 izm^a ^ tift 

[0 10 9] M2tlSuStf^ h^mS-ir>X/- KN 3 

[0 110] M3tiHJ8S^^y^tHlSSLT(D4Btt6gf^— 
CDy-Ha)O^CDmiCD^^:/5^/-KN 1 t^gSfey-K 

- KN 3 {zmm^nrc\iy hmm&±:>7.m(DNMo s 

[0 111] M4\tmm^y^^^LT(D^l<D^y^ 

x^^M3fcit^j{cg^S!$n, y-h{cH?f^^HEnj[jn$n 

[0 1 1 2] M4 ' tiHJgB^^;/5^[Hl£SLTOS2 C7)^^>r 

>?x^M3{cia:^j(cg^^n> hfcSf^^rsiHijtjn^ 
n^ymmm.^ic\!ii\z ct o :t >JK^(w©ji3 $ n^s ( ^ ^> 

[0 113] M6tifllJEt:^>r h«ia^a-fe>X y - FN 3 
<»: g&tB ^ ^[HlgS L T (OfflMW^-*t<^ y - K -5 CO 

m2(7)^^>^y— KN 2 (5^— ^^^/N'XData BusTJf^'j^lg^^ 

h^Ki^n. HtJIBti^y K^llf4ir>xy-KN3c7)U-t!: 
[0 1 1 4] M 1 tiyU^^-^'-vm^^Vpre <i:h'^>' K^ 

[0 115] gI8tC^L/i1r>XT>7'ti. -/'J^-V-- 

U fc-tr > X T > y<7)®jf^ <h it S^ci: ^ o 

[0 116] ii^S!^aiU^{Ctt, ^"f. K^>>?Xi5^ 
M2:feJ;t;M6«:0r^Mrp^*>$1t. [g^fCh^>>?X 
^M5*:t>$-ti:. y-KN3^a'^^-a:'5o 

[0 117] ^j!k\Z. ^^U^i'-v'^i^fe^fflcON^-^^ 
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>L'K^>>?x3^Mi^^:^Jsna^>^-^^ •y^^j^-^-s^ 

'4£fgVpre iy^'h h^>>^X^M 1 ^rfhUTb: ^ h^$B L 
>^^U — >?-r -gxh <h h ^ > v^X M 5 LT 

ir>xy - KN a^T'u^^-vT^o 

[0 1 1 8] ±£B:/U^^->^cO««T^. e^yh^BL 

x5^(Z)BaM«Ss5CctoT*i;'5ir;i/mstt i ceii-etf h 

-^'j7.^\iA^fh'S.m^^y^^^z.t.\z^^. 

to 1 1 9] CKT^ii-g-. iz;UK^>>?X5^;;^^'X>/N>X 

i^yvm m^iL^'^m) "tr^ntf> -fe>xy-KN3 

"H" U'<;KD^*T&D. y-KNlJi "L" 

;k y — KN2^i"H'' v^Mzf^^. z.n\zn\^x. 

m. m^'^m) -efen«> ir>xy — knsh "l" u 
^Mztkm'^n^<D'C^ y-KNitt "h" 1/^;kds 

y— KN2ti "L" U^)l<D^^X*$>^o 

20 [0 12 0] <m4mmm>m9 (a) , (b) ts, m 

8<0-lr>XT>yoS!^mL5^X h^tcy — KN 2 

[0121] rc«^aib^x KNptcti. M^ffibiftf^o)^ 
[0 12 2] iKDm-^. m^Oivrzi^^t/ ^ i^.izMfi^'r^ 

t>7.T>y{Z\t. y- KN 27!^^* "H" U^)llZU^^ 

oizy'-i^^xtiV. m^ih\^rz<u^^tf^i:^^zMJt--r 
'5-tr>XT>:/lcJl, y-KN235« "L" u^JUf,zU^ 

[0 12 3] ;in\z^r^. m^ih\^^xhm(Dm^ttiiy 

JCKEUT. £ATfcai'><^J:3?i'>-^>XSJffll^?Tt.^. 
■tr>XT>y^U-t:y h-r^Ci:7'cj:<. ir>XT>ycD 

[0 12 4] in-^, ±IBU^ct"9{C-tr>XT>yiC5='- 

75:Vi ('^>xy>zf(Dyy^^^LT^^J±:y\-lyU 
V^) K^>i^X^'M2$:m^WF0l:^>^-tt'&<i::<i:^> 
?C h ^ > i^X M 5 -lirT y - K N 3 *St^$ 

>5>o C(0^. :/U5^^->^ffii!P.e2I^C0N^ir^;H-^ 
50 >vX^M 1 S::t>'$-tt, h^>i^7s^M5^^>^it 
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[0 12 5] ^(Dig^, *frS: 
i/$tx^o cco-tr>xy— KN 3^+5^5c:/U^r— >^ 

L ^ t C ± gfi h ^ > X xM 6 Sr :t :7 $ -It ^ C <h J r <fc 
^>$-&Ty-HN3€rSi:®-r^U'fe*v hi6ff«. 151 

[0 12 7] u'^(Dm^ih\^mmt. mmi^rcM'^m^ 
' ^m^mm^>^'^xy-\^N2},z "h^* 

[0 12 8] :int3?*LT. S!^aiL;^c<:^ci:V^:^^AT 

N 3^(DyU^^->^^i;^<> e^yh^mfi^l "L" T 
[0 12 9] Se-::>T. 8985 L/^ct ^ tCgJ^UJ UfcV^;^ ^ 
■r^^^ATtCc^f) {C*ff^UT'fe>XT>yfCT'-^^S^ 

^jit/vTzmz. 'tiyT.y y^f^zm^thvfzy'-^ 

[0 13 0] ±tEi.rz^o\zyu-^>zz>^:^^(D± 
>7.T>:/^m^^rzm4^mmf>z^^^x^. mi^i^tzm 

LXiEmi.zmmx^^.^. u^>y>i>-HticD7^xhfc 

[0 13 1] ^fz. mmLrzm2^mmiz^^^x±.$zi. 
rzy^)—y>:z.>c^y5^(D't>7sT>y^m^^x±$E^ 
4mmmtmm\zmmi^^m'^xh. ^mi^tzmz^m 

[0 13 2] ^fz. 'H3jiEUfc^3^J^0y(C43V^T±t2L 
fc:7U-7>->i^::5*0-fe>XT>'/S:ffiV^T±t2^ 

4mmmtmmzmm\^rzm'^xh. mmi^tzms^m 50 



2S 

10 13 3] <msmmm>mio\t. gisjc^u^tir 

> X T > -f(D'^mm ^^To 

[0 13 4] c:<?D-t>X7>y^i. EI8il^L/!:-fe>X 
^y^y— HX 2 <hlf h^m{ii-tr >X^(7)N MO S 

>>?x^M3 i:<Dfig(D^2(7)-k>x^'-f ^ y^s^^moy 

[0 1 3 5] ±?3X-f *y^lHlgSSW«. ^-y^lHlSSLT 

Bh^m&mmiz^n't^rz^(D^<Dx^o. mus.^y 
^mmi^T(D^j-\iy h^mz\t:^>^mizmm^n. m 
m^y9'm^i^T(D^mR^vtm^z\t:ty^m\zmm^ 
n^^oizm^-^nxi^^^o 

[0 13 6] ilCOX-r 'y^^lHlSSSWCD— P^i-^- 
JH-^>vX^^M7 <!:N?^^:t-;l'h^>>^X^M8 t7&^ 
M^JtC^^^n^CMOS h^>X ^^T^- 

±SBP^^^-;H-^>S^X:$'M7 li. ^'-h;&^*B9fB 
^ >y^!HlKLT(^^20^>y5^y — HN2 ('J-fe^yht^ 

y-K) {cjg)sg$n. ^2co^^y^y-KN2cD^'-^ 
^i(D^>y^y-HN 1 (u-fe^y ht^^-r "H" 

Sgico^^y^y— l<7)x— 3^fC<i:oTX-f 

[0137]|g!ll(a), (b)ti. gll O0D-tr>X 
T>yc7)rc^t±SLT*X hPttcy-KN 2JC "H" 
4^. "L" y'-^^Xf3VX^y^'^'^fzmi<DWt^mi^ 

[0 13 8] mt>. ±:>7sT>^\Zy'-^^^y^^'^ 

>':/(D^y^^^LT^^J^y hVU^^) X\ h^>zy 
X 5^ M 2 ^Dct t;^M 5 ^m««Pp1:t > $ -ttT y - K N 3 43 
^ZSldyhm^tkm^it^o CO^, h^>>?X5^M6 
T'U^r — v«aieiiffi^^N^•V^- 
;^h^>i/X^$^M l ^:t>$"y:^<i:. -fe:>XT>y(D^ 
y^^-^iZmCXTs^ y^m^SW(D:t>/:tyikm 

[0 13 9] Z-CDm-^. m^ttiLfz^'^^^^XJit. WfS 
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JCcfcO. ti^y ^^BL:fe<i:^;^■fe>xy-HN3^^:7^- 
[0 14 01 Eim<om^\h\^mmtmmvtcm'^m^ai 

>S^X5^<?[)B9MttffifCck-3T*i;^'fe;l'mBfS I cell-eft 

y^m^zt^K). -b:>xy-KN3fr^yj^^->?$n 

[0 14 2] t¥oT, mrgab/c:J;^{c^<?^ttiU^cV^;^?^ 
r-S^^^A/cC^) tC*tjSLT-fe>XT>-:/tC^-^^^S 

ir>xT>y{crc^mu;rc5^-^€:^^ 
ffibT^x h^- \^\zx^m\zm^ii^hjr£xti'T-^ hit 

[0 14 3] <^i^mmo^'^mm\.>mi 2\^. mA 
{z^vrz't>xT>':f(D^mm^^'ro 

[0 144] CC7)ir>Xy >yH. m4\,Z^Vfz±>7. 

h^mt4-fe>xy- KN 3 iznr^^mm^^mm^^ 
\^^\tmm^it^:x,-c y^m^ib^mf^o. ^(om\tmcx* 

[0 14 5] ip^. 7.-fy^\B\mt. ^mm.m(DF^^^ 

^;i/h^>5^x5^M 1 ^mm\^-y h^«^-fe>x/-K 

N3t(Dm\z^A^n. y-hf}^^-y^m^LT<Dmi 

^tifz^mx "L" i^^jiizfj:^/-}^) izmm^nrz 

[0 14 6] wiUFj^mtm^i^i^rcf^ inmmtmcx$> 

n. y-KN2;&^ "H" (omz[iy hm^mm^^mm 

[0 14 7] <mmmm<D^mm2>mi 3«, ^4 
\z^Ltc±>7.7 yytDmo^^mm^n^-ro 

[0 14 81 Z.(D±:>7s7>:f\t. lll4Jr^Lfc-fe>X 
yy-fttt^X. ^ y^lHlgSLT<D5^-5^(CJ:-:>Tt'y 
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(D^-i^lZ^'DXd y hgi'aifS-tr>xy- 3 <>7^^ 

U ir <h CO rJI ^-assis ^ iSSf S ^ ^ Ji® 31 $ -t? X -f 

&^<DX!^-?^^'^i^\^X\f^^o 

[0 14 9] m-^. ±SfiX-f ^y^lHl8S«. b*^y 
-fe>Xy-HN3 tb'-y h^^^>'7'ffi h^>>?X57M 

s ^KDmzmx^n. y-N^o^^^y^sgSLTcDmio 
[0150] <^ 1 ^mm(D'^mw^i s >m i 4 ei. m4 

[01511 C:<75-fe>XT>yji. m4\Z7P^\^ft'^>7s 
ry-f^it^X. 'yy^mm'Lr(D^-^\Z^'DX\i.v 

h^®^-tr>xy- FN 3 ch^^u-fe>»u<hor«^(^5sm^ 
SS^igK^^Viti^ii^-t^^X-f ^y^[HlSS;0^SJ^O. 

0) ffi « i; T ^ CO -e 1^ — ^ ^ ft b T ^ ^ o 

[0 15 2] fiP^.. ±fex< ^y^©5Sfl> hW^^ 
20 -tr>Xy-FN3<i:b'y haiJ7^>yffi h^>>^X^^M 
S t:(r>m\zWX^n. y-F;&«^^y^lHlSSLTC0m2a) 

FN 2tcsgi$nfcp^Y^;uh^>>?Xi57 
[0 15 3] m^^mtmmvtz'mi^mmtim\::^x& 

0. y— FN2;0^* "L" (;)B#lcb'^y F^3ffe«mo1t7^^^rjfE 
n, y-FN2;&^* "H'* 0OPttCb>y FSI^ffi'Sfift/^^'iSISr 

[0 15 41 fs.^. fi985llffifl?iJCO.^'5 3aNA 

ND^EEPROM{::^'^-r. >^^— F ^Wr'5>ffi 
30 (DEEPROM (NOR^EEPROM, DINORS! 
EEPROM, ANDSjEEPROM;^j:<i:) flfeaS^'ST 

[0 1 5 5 ] S 1 5 (A) , (B) NOR^EE P 
R OM<7) ^ ^ U -^)VT U-r M ACO— SiJO >C ^ ij -fejl/COffi 

[0 1 5 6 ] Ei 1 5 (A) {C^V^Tf^, b^y h^BL t 

c:ntciS3S-r^v-x^vsch<7)F^ltc, ^«?[Hiss^Jtfc 

m^n^ 1 ocD-t:;l' F^>>^x^Q7!;^*g^^nTi^'&o 
40 [0 1 5 7 ] IS 1 5 (B) ti, b^y h^B L <i: cntCiE 
^t-'5V-X^VS<h<^FBl{C. ]l#?lElK«:}tO^^U-fe 

;ptbT. ii*?m^^s Ltcckosyp^n^b^y hafflij 

K>Um-^n^ 1 t^xoir^U F^>>^X5^Q;J>^'fi^Jtc:S^$ 

[0 1 5 8] Ell 6 (A) > (B) t^. NOR^EEP 
R O M COftfi <D«?iJ tC^ y ^ > F T K M E E P R O M 

[0 1 5 9] SI 6 (A) {C*3(.^Ttl. \^v h^BLih 

50 cnfcMff-r'Sy-x^vs tofatc. wmf-v^u^- 
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[0 1 6 0] gll 6 (B) ^-S5^^>FT1^^11E 

^ C G fCcfc ^ $025 ;^ n-^ 1 h ^ > i^x ^ Q 

gg$nT*50, b'^y h^BLiSckl/y-X^VSd^-^n 

[0161] gll7«> DI NORSE EPROM<D>C 

[0 16 2] i-::)(D-y':/b:^y h^SBL<hfflic<7)y-x 
m§:a)-fe;i/h^>vX^Q3j?^'M^Jtc:S^$nT4DO, it 

h^SBLtiMS?m^-«ISL{CckOS0ai$n^t' 
y hM]S#?h^>>^X^SG$:^M.Tfcf-/ h^BLJC 

[0 16 3] SI 8Ji. ANDSEEPROMCD^C^rU 

[0 16 4] t'^y h^BL^y-X^VS<t<?)P«T{C. S 

«?{i^^^s L (;ici: 0 »J^a?$n^ tf ^y h^fias^i h ^ >v 
x^' s G43<i;at^n^nMffliy- h^^^c Giz^ou 
m ^n^:s.\^^izmmmm'^nrzmWi(D±i)]^ h ^ > >^x ^ 
Q^mmzmm^nx\^^^. 

[0 16 5] 

mm<D9j}^] ±j^\^tz<^oiz:^mM\z^n\^i. 
\z^ii^^mm^i^±(^rzib<D^7. hTT^/^-rxcojjcDtt 
m^m^-r^m-^izM^o^^j^^dy h<^^s^i^nuT 

Tsmmuo^m^izmmr^mmm&oy^mmo^mm^m 

<D * ^ A O -t ;KOSffi«SiE fC J: ^ V - X^SfiCO^ # 35^ 

m 1 ] 1 (Dmm<r>mmjz 

^.^NAND±,)imE E P ROMC0:fe{*:1S«S:S-ryD 

[02] 0 1 4'<7);<^U-t:;^Tl/-<<ONANDir;^<7)— 
0y*^■rlHISSla^J:a^■t:;^ h ^ >>?Xi$^<DBgMm;£COiJ^ 

[HIS] EI 1 ^(D^^O-^DlTU^^Z^n^liy h^O 

-mizi^fBr^isim^WL 0 tB bT^r y D y ^ 

[04] 01<r)NANDS!EEPROMJCjlffi$n'5*: 
5g 0J tC^ -fe > X T > y O — C«J S: ©5^ 0o 

[05] mi^]ffi0iJtC^^0?^mL.T-X h^-KfC^tt 
-5 0 4 <7)-lr > X 7 > y <Dg!^ai U 5>— > X CD — 0a ^ 

f ^''<5>^^i$JK0• 
[06l m2mmmizm^mm\f^yhmmmm'j-i7y' 



30 

?^*5t7- }^mizn'r^m^mBE,mmmt¥'E- K^r^-rnj 

g§0o 

[0 8] :^^H^<D4^1Sft:g2tSfS^<Dm2(Z)*;K<DJ^2l5C 
^-^NAND^E E PROMJC2Sffl$n^-fe>XT>y 

[gI9] ®43Sffi0iJtC^^re^ffiU5^X h^-KfC^tt 
[010] 0 8«C^bfcir>XT>:/<7)^J^0yS:^'riEl 

K0O 

[011] m5^]ffifi«J{C^^^^ffilx5^X h^-HJC*5 
frt^01 0<?5-fe>xy >'/<DgS^tiiUi^— y>X(D— gij 

[012] 0 4tC^U/!:-ir>X7'>yco^?^«^J^^T0 

S&0O 

[0 13] 04JC^bfc-fe>X7>:/a)ft6<^^Pe!l*^ 
20 -riHl8S0« 

[014] m4\z^vrz't>xT>^<r>m(D^mm^^ 

[015] NORSE E P ROM(?D;<^:U-t:;i/TU-f CO 

[016] NORSE EPROM(^)ffi<7)fiSJ(c:«S^5> 
KTl/'I'SE E P ROMC0^^Uir;i/Tl/'f <0— SB<0^ 

[017] D I NOR^EEPROM<0;<^U-trJl/Tl^ 

0)— gg(7) ^ u -ti;w^^'riHiK0o 

30 [018] ANDMEEPROMOiJ^^rU-t^l/TW-f CD 
— SKO ;^ ^: U ii;l/^^-riHlgS0o 
[019] 0 3 4'cr)-fe>XT>yo Ifi^^KOaibT 

fie5i^c«j^^-r[Ei^0o 

[020] 0 3 4^O-fe>XT>y<D lO^j-^SiOtbUT 

^■riEiss0. 

[02 1] ®1^rc^mUi(jf^RF(C*5tt^0 2 l<7)-t>X 
J^0« 

[^?-^oiS^] 

N3-t:^y h^miJ-tr >X 7 - h\ 

m) N^>vX^> 
M2--U-fe^y hffi h^>>?X3^. 

M3-e*y hmm&'t>:^m h^>->'x5^, 

M4, M4 ' --t!:>X37'1'^>^»t;£ffl h^>>^X5^, 
M5-t:^y h^^^>:fm Vz^y 1^7.9. 

M6 --fe:>xy>:/5^-5'$iiiffl h^>>^x5'. 

M7 "X-f y^ffi h^>S^X5^. 
50 LT — 7*y^IfiISSo 
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